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FUEL INJECTOR^ 



Background Information 



The invention is based on a fuel injector of the type 
indicated in the main claim. 

5 

From German Patent 195 00 706 Al , a fuel injector of the type 
indicated in the main claim is known. In this context, a 
stroke translator or path transformer is provided that 
converts a relatively small regulating distance of the 

10 actuator, for example a piezoactuator , into a larger stroke of 
the valve needle. Here, the extension of the actuator is 
introduced into an amplification (boost) chamber via a working 
piston of the stroke translator, and is transmitted via a 
lifting piston to the valve needle, which executes a stroke 

15 that is enlarged in relation to the piston surface that limits 
the amplification chamber at the face. In order to compensate 
temperature influences, wear, and manufacturing tolerances on 
the regulation path of the actuator, the amplification chamber 
has a defined leakage that is realized by an annular gap 

20 between the piston and a wall of the valve housing, and that 
has a resistance to flow that is high enough that the 
movements of the actuator are transmitted in essentially 
undampened fashion to the valve needle. The fuel itself - 
diesel fuel in the case of German Patent 1^95 00 706 Al - is 

25 used as the hydraulic medium for the stroke translation. 



The fuel injector known from German Patent 195 00 706 Al has 
the disadvantage that, in particular at high speeds of the 
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internal combustion engine, a high degree of heat loss occurs 
in the area of the annular gap, due to the frictional forces 
that occur when the actuator is actuated. The load and wear of 
the piston and of the valve housing wall in the area of the 
5 annular gap have an adverse effect on the functioning of the 
temperature compensation, and reduce the lifespan of the fuel 
inj ector . 

Moreover, the known temperature compensation device has a high 
10 constructive expense, which increases the manufacturing costs 
of the fuel injector. A further disadvantage is that the 
leakage defined by the annular gap can be modified only by 
modifying the manufacturing process, so that the temperature 
compensation cannot be adapted to the specific requirements of 
15 use of the fuel injector. 

Advantages of the Invention 

In contrast, the fuel injector according to the present 

2 0 invention having the characterizing features of the main claim 

has the advantage that it has a wear- free temperature 
compensation device that has a simple design, is easy to 
install, and can be applied universally. 

25 A further advantage is that due to the construction of the 
throttle, in particular the cross-section thereof, the 
temperature compensation device can be easily and economically 
adapted to the specific requirements of a fuel injector. 

3 0 Through the measures stated in the subclaims, advantageous 

developments of the fuel injector indicated in the main claim 
are possible. 
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It is advantageous that the housing of the temperature 
compensation device has a first and second pressure plate, the 
pressure plates being oriented at least approximately 
perpendicular to the direction of actuation of the actuator. 
5 This provides an advantageous transmission of the actuating 
force of the actuator on the valve closing element, which 
works together with the valve seat face to form the seal seat . 

It is advantageous that the housing of the temperature 
10 compensation device has an elastic casing, connected at its 
ends with the pressure plates. Here it is particularly 
advantageous that the casing is fashioned so as to be multiply 
folded, or so as to have a waved shape. This provides a simple 
. and useful construction of the temperature compensation 
15 device. 

Advantageously, one face of the actuator rests on a bearing 
surface of the first pressure plate. The direct transmission 
of force of the actuator onto the first pressure plate of the 
2 0 temperature compensation device provides a particularly 
advantageous transmission of force. 

Advantageously, the throttle is formed by a recess in the 
housing of the temperature compensation device. This provides 
2 5 a low-maintenance, wear- free, and economical construction of 
the throttle of the temperature compensation device. 

It is advantageous that the opening is provided in the second 
pressure plate. Because the second pressure plate is not 
30 elastically deformed, in this way an at least almost constant 
throttling of the throttle is provided. 

It is advantageous that the temperature compensation device 
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has a return spring situated in the interior of the 
temperature compensation device. In this way, the vacuum unit 
can be held in non-positive contact with the actuator via a 
spring in the interior of the unit, and in addition with, for 
example, a valve needle or a housing of the fuel injector. 

Drawing 

Exemplary embodiments of the present invention are represented 
in simplified form in the drawings, and are explained in more 
detail in the following specification. 

Figure 1 shows an axial section through a first exemplary 
embodiment of an inventive fuel injector ; 

Figure 2 shows a second exemplary embodiment of the detail 
designated II in Figure 1; 

Figure 3 shows second pressure plate 22 of the second 
exemplary embodiment. 

Description of the Exemplary Embodiments 

Figure 1 shows, in a partial axial sectional view, an 
inventive fuel injector 1. In this exemplary embodiment, fuel 
injector 1 is realized as externally opening fuel injector 1. 
Fuel injector 1 is used in particular for the direct injection 
of fuel, in particular gasoline, into a combustion chamber of 
a mixture -compressing, externally ignited internal combustion 
engine, as what is known as a gasoline direct injector. 
Inventive fuel injector 1 is however also suitable for other 
applications . 
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Fuel injector 1 has a valve housing 2 that is shown in a 
simplified view. At the end of fuel injector 1 at the point of 
injection, valve housing 2 is connected with a valve seat 
element 3 that has a valve seat face 4. Valve seat face 4 
5 works together with a valve closing element 6, which can be 
actuated by a valve needle 5, to form a seal seat. In this 
exemplary embodiment, valve closing element 6 is fashioned in 
one part with valve needle 5. Valve needle 5 is connected with 
an intermediate plate 7, on which a closing spring 8 is 

10 supported. Moreover, intermediate plate 7 enables an 

advantageous transmission of force to valve needle 5. Closing 
spring 8 is supported on the one hand on intermediate plate 7 
and on the other hand on valve seat element 3; in this way, 
the seal seat formed by valve closing element 6 and valve seat 

15 face 4 is loaded with a closing force. 

In the interior of fuel injector 1, there is situated a 
piezoelectric or magnetostrictive actuator 10, supported at 
the end of fuel injector 1 opposite the point of injection on 
20 an interior surface 11 of valve housing 2. Valve housing 2 has 
a circumferential collar 12 in the interior of fuel injector 
1. Collar 12 has an annular bearing surface 13 on which a pre- 
stress spring 14 is supported, through which actuator 10 is 
loaded with a preliminary stress. 

25 

In addition, valve housing 2 of fuel injector 1 has an opening 
15 that forms a fuel inlet for the flow of fuel into a fuel 
chamber 16 of fuel injector 1. In this exemplary embodiment, 
the fuel inlet is provided laterally on valve housing 2 of 
30 fuel injector 1. 

In the interior of fuel injector 1, a temperature compensation 
device 32 is provided that includes an elastic casing 20, a 
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first pressure plate 21, and a second pressure plate 22. Here, 
elastic casing 20 is connected with first pressure plate 21 
and with second pressure plate 22, forming a housing 33 of 
temperature compensation device 32 . The connection of elastic 
casing 20 with first pressure plate 21 and with second 
pressure plate 22 here seals an interior space 34 (Figure 2) 
of housing 33 of temperature compensation device 32 against 
fuel chamber 16. 

Housing 33 of temperature compensation device 32 has a 
throttle 35. Throttle 35 can for example be formed by an 
opening 31 in elastic casing 20 and/or first pressure plate 21 
and/or second pressure plate 22. Throttle 35 can also be 
formed otherwise, for example by a metallic tube, or by 
chambers in the interior of housing 3 3 of temperature 
compensation device 32. 

Throttle 35 provided in temperature compensation device 32 
connects interior space 34 of housing 33 of temperature 
compensation device 32 with fuel chamber 16 with respect to 
fuel inlet 15, so that an entry and exit of fuel into housing 
33 of temperature compensation device 32 is enabled. A 
throttling of the entry and exit of fuel into housing 33 of 
temperature compensation device 3 2 is set through the cross- 
section of throttle 35. Here, the setting of the cross-section 
takes place such that, given a temperature -caused change of 
length of components of fuel injector 1, e.g. of actuator 10 
or valve needle 5, a quasi-static change of length of 
temperature compensation device 32 takes place in order to 
compensate the temperature -caused change in length, and such 
that in addition, given an actuation of actuator 10, a change 
of length of temperature compensation device 32 is at least 
approximately omitted (stopped) , so that the change of length 
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of actuator 10 that took place upon actuation of actuator 10 
is transmitted to valve closing element 6. 

Temperature compensation device 32 thus acts as a mechanical 
5 high-pass filter whose transmission characteristic can be set 
via the cross-section of throttle 35, this setting taking 
place in such a way that a transmission on the time scale of 
an actuation cycle of fuel injector 1 takes place in at least 
almost undampened fashion. Temperature compensation device 32 
10 of fuel injector 1 can therefore be adapted to various demands 
through the cross-section of throttle 35. 

In order to achieve an advantageous transmission of force of 
actuator 10 to valve closing element 6, one face 25 of 

15 actuator 10 is adjacent to a bearing surface 26 of first 
pressure plate 21, pressure plate 21 being oriented 
perpendicular to a direction of actuation 23 of actuator 10. 
Moreover, second pressure plate 22 is also oriented 
perpendicular to direction of actuation 23 of actuator 10, so 

20 that a change of length of actuator 10 in direction of 

actuation 23 effects a valve needle stroke of valve needle 5, 
through which valve closing element 6 is lifted from valve 
seat face 4, and the fuel is injected out of fuel injector 1 
from fuel chamber 16 via the gap that arises between valve 

25 closing element 6 and valve seat face 4. 

So that a corresponding enlargement of housing 33 of 
temperature compensation device 32 takes place when there is a 
temperature -caused change in length of components of fuel 
3 0 injector 1, resulting in an enlargement of the distance 

between face 25 of actuator 10 and intermediate plate 7 (e.g., 
when there is a cooling of actuator 10 or of valve needle 5) , 
in this exemplary embodiment first pressure plate 21 at 
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bearing surface 26 is connected with face 25 of actuator 10, 
and second pressure plate 22 is connected with intermediate 
plate 7. Here, the connection takes place in non-positive 
form, e.g. through gluing, beading (forming a flange or seam), 
5 or welding. 

Elastic casing 20 can be fashioned so as to be multiply 
folded, or with a waved shape. In this way, large temperature- 
caused changes of length of components of fuel injector 1 can 
10 be compensated. 

Figure 2 shows a second exemplary embodiment of the detail 
designated II in Figure 1, in a partial sectional 
representation. In contrast to the first exemplary embodiment, 

15 temperature compensation device 32 of the second exemplary 
embodiment has in addition a return spring 3 0 provided in 
interior space 34 of housing 33 of temperature compensation 
device 32 . Elements already specified have reference 
characters that agree, so that it is not necessary to specify 

2 0 them again. 

In this exemplary embodiment, housing 33 of temperature 
compensation device 32 is loaded with a pre-stress by return 
spring 30, which acts on the two pressure plates 21 and 22. 

25 When there is a temperature-caused change of length of 

components of fuel injector 1, resulting in an enlargement of 
the distance between intermediate plate 7 and face 25 of 
actuator 10, through the pre-stress produced by return spring 
30 an extension of housing 33 of the temperature compensation 

30 is achieved along direction of actuation 23 of actuator 10. In 
this exemplary embodiment, a positively locking connection of 
first pressure plate 21 at bearing surface 26 with face 25 of 
actuator 10 can therefore be omitted, because a non-positive 
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connection of first pressure plate 21 on bearing surface 26 
with face 25 of actuator 10 is achieved via return spring 30 
in interior space 34 of housing 33 of temperature compensation 
device 32. Correspondingly, second pressure plate 22 is 
connected with intermediate plate 7 in non-positive fashion, 
but not in positively locking fashion. 



In this exemplary embodiment, second pressure plate 22 has an 
opening 31, by which throttle 35 is formed in the housing of 
the temperature compensation device. Opening 31 is provided 
outside a bearing surface at which intermediate plate 7 is 
adjacent to second pressure plate 22, so that opening 31 is 
not covered by intermediate plate 7. Moreover, opening 31 
faces fuel chamber 16, so that the entry and exit of fuel into 
housing 33 of temperature compensation device 32 can take 
place in unhindered fashion when there is a temperature -caused 
change of length of components of fuel injector 1. 



Figure 3 shows second pressure plate 22, shown in Figure 2, of 
the second exemplary embodiment. Here, throttle 35 in housing 
33 of temperature compensation device 32 is formed by opening 
31 in second pressure plate 22. Because in this exemplary 
embodiment opening 31 is fashioned with a circular shape, the 
cross-section of throttle 35 can be set via diameter d of 
opening 31. 



The present invention is not limited to the described 
exemplary embodiments. In particular, the invention is also 
suitable for an internally opening fuel injector 1. Moreover, 
temperature compensation device 32 can also be situated at 
different positions in fuel injector 1. In particular, 
actuator 10 on face 25 can act directly on intermediate plate 
7, and temperature compensation device 32 can be adjacent to 
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inner surface 11 of valve housing 2 of fuel injector 1 with 
one of pressure plates 21, 22, whereby actuator 10 then acts 
on inner surface 11 via temperature compensation device 32. 
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